The solute carrier family 15A4 regulates TLR9 and NOD1 functions in the innate immune system and promotes colitis in mice.
Solute carrier family 15 (SLC15) A4 is a proton-coupled histidine and oligopeptide cotransporter expressed by the immune and nervous systems and associated with disorders such as inflammatory bowel diseases and systemic lupus erythematosus. High levels of SLC15A4 transcripts were observed in human antigen-presenting cells, including dendritic cells, activated macrophages, and B cells. However, the roles of SLC15A4 in the immune regulation are not known. We investigated the function of SLC15A4 in the innate immune system. We created SLC15A4-deficient (SLC15A4(-/-)) mice and compared Toll-like receptor 9 and NOD1-dependent innate immune responses between SLC15A4(-/-) and control (SLC15A4(+/+)) mice. SLC15A4 deficiency impaired CpG-induced production of interleukin-12, interleukin-15, and interleukin-18 by dendritic cells. Correspondingly, SLC15A4(-/-) mice developed a less severe form of Th1-dependent colitis than SLC15A4(+/+) mice. Increased lysosomal histidine, in the absence of SLC15A4, appears to negatively regulate Toll-like receptor 9 function by inhibiting the proteolytic activities of cathepsins B and L. SLC15A4(-/-) mice also had a severe defect in NOD1-dependent cytokine production, indicating that SLC15A4 functions as a transporter of the NOD1 ligand. SLC15A4 promotes colitis through Toll-like receptor 9 and NOD1-dependent innate immune responses. Histidine homeostasis within intracellular compartments is important for eliciting effective innate immune responses.